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Introduction 



The dramatic increase in the prevalence of autism spectrum disorders (ASD) over the past two 
decades has spurred research into all aspects of the disorders. Researchers are now doing critical 
work to understand what causes ASD, how it can be effectively treated, and how to improve the 
lives of those affected. ASD includes a range of developmental disorders that share common 
features including impaired communication skills and social interactions and restricted, 
repetitive, and stereotyped patterns of behavior. Currently, the Centers for Disease Control and 
Prevention (CDC) estimates that about 1 in 150 children in the United States has ASD. 

In response to the alarming growth in autism diagnoses, Congress passed the Combating Autism 
Act of 2006 (P.L. 109-416), which established the Interagency Autism Coordinating Committee 
(IACC) to coordinate all efforts within the U.S. Department of Health and Human Services 
related to ASD. The Combating Autism Act requires that, in addition to several other key 
responsibilities, the IACC must prepare an annual summary of advances in autism research. The 
2008 IACC Summary of Advances highlights 37 significant studies on autism spectrum disorder 
selected by members of the IACC. A bulleted overview of the major findings in 2008 is followed 
by a more detailed description of the scientific breakthroughs in each category. Information 
about funding sources and journal impact factor scores is included in a table at the end of the 
document. 

All articles included in the summary appeared in a peer-reviewed journal during calendar year 
2008 and were selected from a broad NIH Library search of biomedical literature databases (e.g., 
PubMed, Scopus), news sections of major journals (e.g. Science, Nature ), and publications that 
highlight findings from scientific journals (e.g., Science News). Articles were also collected from 
databases of ratings and reviews of scientific publications (e.g., Faculty of 1000 Biology, 
Cochrane Reviews) and references from major newspapers like the New York Times and 
Washington Post. 

Members of the IACC voted on the contents and classification of the broad article search 
containing 257 articles before selecting the final articles included in the 2008 Summary of 
Advances. A complete list of articles considered for the Summary of Advances is available at 
www.IACC.hhs.gov. 

This year’s advances are sorted into six topic areas that correspond to six critical questions for 
those affected by ASD: 

• Diagnosis: When should I be concerned? 

• Biology: How can I understand what is happening? 

• Risk Factors: What caused this to happen and can this be prevented? 

• Treatment: Which treatments and interventions will help? 

• Services: Where can I turn for sendees? 

• Outcomes: What does the future hold? 
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The IACC Strategic Plan for ASD Research is also structured around these six questions. 1 

Some topic areas contain noticeably more articles than others. This may reflect a lower level of 
research funding for some topic areas when compared to others. As a result, there may be fewer 
significant advances in some areas. Members of the committee have expressed the hope that 
increased funding in these areas will lead to more scientific breakthroughs in the future. 



Overview of Autism Findings in 2008 



Diagnosis: When Should I Be Concerned? (pp. 5-6) 



• High-functioning men with ASD show less activity in the brain’s cingulate cortex during 
social interaction. This finding suggests potential for development of new assessment 
tools. 

• General developmental assessments do not detect many children that screen positive on 
autism- specific assessments. As a result, the authors recommend that all children should 
be screened using an autism-specific tool. The American Academy of Pediatrics issued a 
similar recommendation in 2006. 

Biology: How can I understand what is happening? (pp. 7-9) 

• The gene associated with Rett syndrome, a pervasive developmental disorder related to 
autism, is a key regulator of many genes in the hypothalamus. Scientists continue to make 
discoveries about the complex genetics of ASD and related disorders. 

• Genes that cause tuberous sclerosis complex (TSC), a disorder that often co-occurs with 
autism, have been shown to impair axon formation of neurons. 

• Children with autism have greater expression of genes related to the immune system’s 
natural-killer cells compared to typically-developing children. These elevated expression 
levels could serve as a potential biomarker for diagnosis and suggest the need for further 
research into the role of the immune system in autism. 

• Levels of a specific protein (secreted amyloid precursor protein alpha) are significantly 
elevated in children with ASD and could also serve as a potential biomarker for the 
disorder. 

• Mothers of children with autism were found to have antibodies in their blood that 
specifically bind to fetal brain proteins, suggesting that the presence of these antibodies 
may be associated with a higher risk for autism. 



1 Interagency Autism Coordinating Committee. (2009). The Interagency Autism Coordinating Committee Strategic Plan for 
Autism Spectrum Disorder Research. Retrieved 06-25-09 from http://www.iacc.hhs.gov/reports/2009/iacc-strategic-plan-for- 
autism-spectrum-disorder-research-jan26.shtml 
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• Measles virus is not found in the bowels of autistic children with gastrointestinal 

involvement, indicating that the Measles, Mumps, Rubella (MMR) vaccine is not related 
to autism. 

Risk Factors: What caused this to happen and can it be prevented? (pp. 10-14) 



• Several studies show that changes to the CNTNAP2 gene (Contactin associated protein- 
like 2), which is thought to play a role in brain cell development and the chemical 
signaling that enables brain cells to communicate with each other, are linked to ASD. 

• Copy number variation (CNV) is emerging as a possible common genetic mechanism that 
may contribute to the development of autism. 

• DNA microdeletions and microduplications (copy number variations) to regions on 
several chromosomes, including chromosomes 16, 15, and 1, are associated with autism. 

• Studying families where parents are related yields clues to the genetic basis of autism. 

• Older parents are more likely to have children with ASD. 

• Parents who have been hospitalized for a psychiatric disorder are more likely to have 
children with ASD. 

• Births of children with autism show a seasonal pattern. 

• Decreased eye contact can be used as a predictor of social impairment in two-year-old 
children with ASD. 

Vaccines (pp. 14-15) 

• The majority of evidence does not support a link between vaccines and autism. 

• Autism rates in California continued to increase even after thimerosal was removed from 
nearly all childhood vaccines. 

• One study found that children with autism were more likely to have Rh-negative mothers, 
potentially implicating a thimerosal-containing injection given to mothers with 
incompatible Rh-factors. 

Treatment: Which treatments and interventions will help? (pp. 15-17) 



• The drug rapamycin reduces neurological symptoms in mice with tuberous sclerosis 
complex, a genetic disorder that often co-occurs with autism. This finding may help to 
develop effective drug therapies for autism and related developmental disorders. 

• A computerized training program improves the ability to process faces for people with 
ASD. 

• Interventions to encourage joint attention and symbolic play are shown to improve 
language development in preschoolers with ASD. 

• Some children with autism have trouble understanding the symbolic nature of pictures. 
This has implications for users of the Picture Exchange Communication System (PECS) 
and other picture-based communication. 
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Services and Supports: Where can I turn for services? (pp. 18-19) 

• Children’s attitudes about a new classmate with autism are affected by who provides 
information about the disorder. This suggests that it may be helpful to engage multiple 
speakers to educate students about autism before mainstreaming a classmate with ASD. 

• Medical expenses for children and adolescents with ASD average $3,1 10 to $6,200 more 
per year than their typically-developing peers. 

• Adding to the financial strain, families of children diagnosed with ASD lose an average 
of $6,200 or 14 percent of their yearly income. In some cases this is due to one parent 
leaving the workforce to care for his or her child. 

Outcomes: What does the future hold? (pp. 20-21) 



• Children with relatively high intelligence, increased receptive language skills, and good 
verbal and motor imitation are more likely to recover from autism. 

• Young autistic children’s oral- and manual-motor skills predict later speech fluency. 

• Children with better joint attention skills have greater language gains as they get older. 

• People with autism are more likely to die from epilepsy and infectious diseases than the 
general population. Thus, direct care staff could benefit from training to better manage 
potentially life-threatening physical illnesses that commonly affect people with ASD, in 
addition to accident prevention. 
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Diagnosis: When Should I Be Concerned? 



Correctly diagnosing children with autism spectrum disorders as early as possible is critical to 
receiving needed services and interventions. " While the symptoms of autism arise before a 
child’s third birthday, some children are not diagnosed until they are much older. 5 6 Currently 
there are no biological tests for autism; as a result, children are diagnosed based on a specific set 
of behavioral criteria outlined in the DSM-IV (Diagnostic and Statistical Manual of Mental 
Disorders). Research published in 2008 may help to develop new screening tools for ASD and 
refine existing diagnostic strategies. 

A study investigating the neural activity of people with high-functioning autism during social 
interactions may lead to new assessment tools. Researchers used functional magnetic resonance 
imaging (fMRI) to scan the brains of 18 adolescent men with ASD while they played a social 
exchange game with a partner. 7 

During the game the autistic men showed less activity in the portion of the brain that is used 
when imagining ‘self,’ compared to typically developing subjects. The lack of activity in this 
region, called the cingulate cortex, indicates that some people with high-functioning autism have 
an impaired ability to recognize ‘self’ during social situations. 

The researchers determined that the cingulate cortex was responsible for modeling ‘self’ after 
performing fMRI scans on 81 typically-developing athletes visualizing themselves playing 
various sports. The scans showed increased blood flow (indicating increased activity) in the 
cingulate cortex. 

After watching the exchange games, the researchers also found that the lack of ‘self’ response in 
the brain of the autistic subjects was related to the severity of the person’s symptoms. Subjects 
with more severe autistic symptoms had less activity in the cingulate cortex than did subjects 
with milder symptoms. This finding may be helpful in developing new diagnostic assessments 
for ASD. 



2 Eaves, L.C., Ho, H.H. (2004). The very early identification of autism: outcome to age 4 A - 5. J Autism Dev Disord 34:367-378. 

3 Filipek, P.A., Accardo, P.J. Ashwal, S., et al. (2000) Practice parameter: screening and diagnosis of autism: Report of the Quality 
Standards Subcommittee of the American Academy of Neurology and Child Neurology Society. Neurology 55:468-479. 

4 Lord, C., McGee, J. (2001). Educating Children with Autism. Washington DC: National Academy Press. 

5 Mandell, D.S., Novak, M.M., Zubritsky, C.D. (2005). Factors associated with age of diagnosis among children with autism 
spectrum disorders. Pediatrics 116:1480-1486. 

6 Howlin, P. Asgharian, A. (1999). The diagnosis of autism and Asperger syndrome: findings from a survey of 770 families. Dev 
Child Neurol 41:834-839. 

7 Chiu, P. H., Kayali, M.A., et al. (2008). "Self responses along cingulate cortex reveal quantitative neural phenotype for high- 
functioning autism." Neuron 57(3): 463-73. Epub 2008/02/08.* 



*Articles in bold were selected by the IACC for the 2008 Summary of Advances 
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